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Abstract: 1 : 50 000 solid mineral geological surveys are long-term basic, public-spirited, and
strategic geological work that guarantee national energy and resource security. They serve as
both an important foundation and forerunner of mineral exploration and an important index of
national geological surveys and earth system science research. Their purpose is to ascertain
national mineral reserves, achieve significant breakthroughs in prospecting or make new
discoveries, and guide and drive subsequent mineral exploration. Meanwhile, they play an
important role in serving major strategies, social development, and ecological civilization
construction. In 2019, the China Geological Survey officially issued the Technical
Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD 2019-02), creating a new
mineral geological survey method by mapping (compiling) suite-tectonic maps according to
mineralization types and taking mineralization types as the thread, metallogenic factors as the
objects, pre-research as the base, and mineral and geology-specific mapping as the core.
Meanwhile, a mineral resources potential evaluation technical system and a "trinity"
assessment system were also established. The former is based on the comprehensive geological
information prediction of deposit models and the later integrates the assessment of geological
potential, technical and economic feasibility, and environmental impact. All these guide solid
mineral geological surveys and the expression of survey results and provide technical support
for solid mineral exploration. Among them, the 1 : 50 000 mineral geological maps serve as
the core result maps of solid mineral geological surveys. This paper focuses on a brief
description of the requirements of map compilation and database building of 1 : 50 000
mineral geological maps based on the Technical Requirement of 1 : 50 000 Solid Mineral
Geological Survey (DD 2019-02).
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1 Introduction

The China Geological Survey issued the Technical Requirement of Strategic Mineral
Prospect Survey (Trial; DD 2004-04) (issued and implemented in December 2004) and the
Technical Requirement of Mineral Prospect Survey (Trial) (issued in May 2010), respectively
in 2004 and 2010. Both of them have played an important role in guiding and normalizing
geological and mineral surveys specific to strategic mineral resources and the implementation
of mineral geological surveys in the assessment specific to geological and mineral surveys.
Besides, they also play a crucial role in leading local public-spirited geological surveys.
However, the current major national strategies such as ecological construction and energy and
resource security have put forward new and higher requirements of mineral geological surveys.
To this end, the China Geological Survey has proposed reforming, supporting, and leading
geological surveys with scientific and technological innovations and accelerating the
fundamental transformation in service direction, guiding theories, and development driving
force of geological surveys. This has pointed out the direction for the revision of the technical
requirements of mineral geological surveys.

Since 2016, the China Geological Survey has learned lessons and summarized experience
from the past and learned the successful and effective practices of developed countries in
mining such as the United States, Canada, and Australia (Chen YS et al., 2017; Du ZT et al.,
2014; Liu FS et al., 2009). Based on this, it has explored new mineral geological survey modes
by applying prospecting prediction theory of exploration areas (Ye TZ al., 2014, 2017) on the
basis of pilot work and under the guidance of earth system science. As a result, it has
established a new work mode focusing on favorable metallogenic sections instead of
mechanical average deployment according to grids. The details of the new work mode are as
follows. Key and minor survey sites are delineated according to main mineral types and
mineralization types determined by pre-research and on the basis of the comprehensive
analysis of geophysical, geochemical, and remote sensing data of survey areas. The key survey
sites serve as the main deployment area of geological surveys and cover 1/3—1/4 of a map sheet
in general. In this case, mapping specific to lithology, lithofacies, structure, and alteration is
carried out (not limited by scale) to determine metallogenic factors and their spatial distribution
characteristics. Then prospecting target areas are delineated in combination with geophysical,
geochemical and remote sensing data. Finally, the prospecting target sites are determined
through large-scale comprehensive mineral inspection and then are verified through drilling
engineering. As stipulated in the Technical Requirement of 1 : 50 000 Solid Mineral
Geological Survey (DD 2019-02), the maps of mineral geological survey results consist of
mineral geological maps, metallogenic regularity maps, mineral prediction maps, and
comprehensive information maps of resources and environment, among which the mineral
geological maps serve as core maps. According to the pilot work of mineral and geology-
specific mapping of different metallization types, the China Geological Survey has organized
to compile demonstrative mineral geological maps of Panxin map sheet in Guizhou Province

(sedimentary mineralization, Liu J et al;; 2020), Hongshi map sheet in Xinjiang
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(volcanic—magmatic mineralization, Wang FF et al., 2020), Huaniushan map sheet in Gansu
Province (magmatic mineralization, Wang CN et al., 2019), Bazang map sheet in Gansu
Province (magmatic mineralization, He JZ et al., 2020), Huangzhuguan map sheet in Gansu
Province (sedimentary transformation, Jia XX et al., 2020), and Shiren Town map sheet in Jilin
Province (magmatic-metamorphic mineralization, Wang HJ et al., 2020). The compilation of
these maps (1 : 50 000) strengthens the role and characteristics of mineral geological surveys
in serving geological prospecting and has practically promoted the deep integration of
geological mapping and scientific research, thus setting examples for future mineral geological

surveys.

2 Map Compilation Methods

Mineral geological maps are a kind of maps that objectively reflect the information such
as the types, genesis, and scale of mineral deposits and ore occurrence (mineralized points),
with suite-tectonic maps as their base maps. They serve as the base for compilation of
metallogenic regularity maps, mineral prediction maps, and comprehensive information maps
of resources and environment. They are prepared by following the principles of highlighting
the information of main ore-bearing suites, ore-controlling structures, and mineralized
alteration and coordinating the relationships between the master map and corner maps; plane

and sections, and among various factors in the master map.

2.1 Map Compilation Procedures

Map compilation procedures mainly consist of data collection, revision of geographic
base map, design of compilation scheme, map compilation, quality inspection, audit and
proofreading, and preparation of map manuals.

(1) Data collection includes the collection of geographic base maps and the data of
various stages such as pre-research, field geological surveys, comprehensive research and
special research, and mineral resources potential evaluation.

(2) Geographic base maps are revised according to the Cartographic Symbols for National
Fundamental Scale Maps— Part 3: Specifications for Cartographic Symbols 1 : 25 000, 1 :
50 000 & 1 : 100 000 Topographic Maps (GB/T 20257.3-2006), Geological Information
Metadata Standard (DD 2006-05), and Digital Geological Map Spatial Database Standard
(DD 2006-06), with the National Geodetic Coordinate System 2000 and Gauss-Kruger
projection being adopted and topographic elements being properly simplified.

(3) Structural layout of a mineral geological map consists of a master map, geological
sections, comprehensive histograms, corner maps, and map decorations.

(4) Quality inspection can be conducted using the AiSpace for GS (a geological survey
intelligent space) on the Geocloud. The completed maps should be audited and proofread
according to primary data. Meanwhile, during map compilation, graphics library should be
built according to relevant requirements.

(5) The data collection, data push, compilation, and quality inspection should be

conducted using the AiSpace for GS on the Geocloud to fully reflect the integration,
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informatization, and systematization of mineral geological surveys. Maps should be compiled

using DGSS or MapGIS.

2.2 Contents on Map Surface

The contents on map surface include three parts, namely a master map, corner maps, and
map decorations (Fig. 1).

(1) The master map includes the map layers of geographic base map, suite-tectonic map,
and mineral information map. Among them, the map layer of mineral information consists of
mineral deposits, ore occurrence (mineralized points), and mineralized alteration zones. For the
mineralized alteration zones, their shapes, scope, types, mineral associations, and alteration
intensity should be expressed.

Necessary map layer files: the files of geological boundaries, suite boundaries, suite
patterns, faults, histograms, geological sections, and attitude.

(2) Corner maps cover the suites of sedimentary rock, intrusive rock, metamorphic rock,
and volcanic rock; vein rock; structures; bottom corner maps; mineral legends; mineral deposit
list; mineralized alteration legends, and maps of metallogenic zone/belt locations. Among
them, the bottom corner maps are presented by adopting the means "3+X", where, "3" denotes
a plan of typical deposits (areas), a section of an important exploration line, and a geological
section; "X" represents an innovative corner map, such as a 3D map of a typical deposit entity,
a palacogeographic map of the lithofacies in a sedimentary metallogenic stage of the survey
site, or a "trinity" spatial structure model map of the survey site and other maps of innovative
achievements.

(3) The map decorations include the decorations inside and outside a master map and

other decorations. The decorations inside a master map include geological annotations; suite

v E

HAEKEX

It A & 1hoco

Fig.1 Legends of an example of mineral geological maps
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patterns; geologic leader lines; the dips, dip angles, and nature of faults; dip angles of attitude;
isotopic annotations; positions of cross-sections, and kilometer grids. The decorations outside a
master map include index maps, legends, suite histograms, cross-sections, maps of typical
deposits, and responsibility tables. Other decorations include map titles, scale, kilometer grid

notes, coordinate parameters, and the logo of the China Geological Survey and others.

2.3 Compilation of a Geographic Base Map

(1) Inherit corresponding contents from draft data maps.

(2) Delete the topographic contour lines and their annotation elements, properly reserve
the surface feature indicators such as villages and rivers, and indicate the geographical
locations of suites, structures, mineralized alteration, etc.

Necessary map layer files cover residential areas, roads, streams, and administrative
division boundaries. Corresponding files of points (.wt), lines (.wl), and polygons (.wp) are
established.

3 Map Compilation

3.1 A Suite-tectonic Base Map

A suite-tectonic map is used to reflect the geological characteristics, spatial distribution,
and interrelationships of various suites (i.e., the suites of sedimentary rocks, volcanic rocks,
intrusive rocks, and metamorphic rocks) and structures (i.e., folds and faults) in a survey site,
especially the suites and structures related to mineralization and their interrelationships.

3.1.1 Compilation Process

(1) Preliminarily divide mapping units based on pre-research, analyze the types and
characteristics of the structures related to mineralization, and compile suite-tectonic draft maps.

(2) Measure suite-tectonic sections, ascertain mapping units, research metallogenic
structures and metallogenic structural planes, and determine main ore-controlling structures.

(3) Apply DGSS system to automatically form the outline of suites and structures based
on suite-tectonic draft maps and through geological route surveys. Connect the boundaries of
suites and structures following the V-shaped rule, fill in suite patterns, and plot features and
styles of structures. In this way, a suite-tectonic map can be formed.

(4) Where new suites or structures related to mineralization are discovered during route
surveys, the mapping units should be modified and improved and relevant legends should be
supplemented.

3.1.2 Presentation of Suites

The patterns and colors of suites in a master map shall be consistent with those in the
histograms. The former shall meet the requirements of the Geological Legends Used for
Regional Geological Maps (GB/T 958-2015). The later shall meet the requirements of the
Standards and Principles of Colors Used for Geological Maps (1 : 50 000) (DZ/T 0179-1997)
and the metallogenic geological background study results involved in national mineral

resources potential evaluation (Ye TZ et al., 2010). Special types of suites can be presented in a
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customized style, and their colors and patterns shall be coordinated with other types of suites in
the map. Meanwhile, all these shall be explained in a compilation manual.

The suites of sedimentary rocks, volcanic rocks, intrusive rocks, and metamorphic rocks
shall be presented with "lithologic patterns + colors", and special geologic blocks such as ore
bodies, mineralized bodies, and vein rocks shall be presented with colors.

3.1.3 Codes of Suites

The code of a suite is composed of the codes of rock names and relation codes. The codes
of rock names shall follow the Geological Legends Used in Regional Geological Maps
(GB/T958-2015). There are two types of relation codes. One of them represents an
"equivalent" or "alternating-layer" relation, with "-" as the connection symbol. They can be
used for various suites. The other type of relation codes denotes interbeds. Their connection
symbols is ">", with the rock type of a larger amount being placed before ">". They are mainly
used for sedimentary rock suites, volcanic sedimentary rock suites, and parametamorphic rock
suites. The examples of the codes of sedimentary rock suites are described as follows.

(1) A sedimentary rock suite consisting of one rock type is directly coded with the rock
name. For example, as for a quartz sandstone suite, the code "qsd" is directly filled in the
subordinate word of the rock name in the database.

(2) A sedimentary rock suite consisting of two lithologic types of alternating layers is
coded with "rock name 1-rock name 2". For example, an alternating layer suite consisting of
feldspathic quartz sandstone and siltstone can be expressed as "fg-slt". In the database, two
lithologic codes connected with "-" are filled for this kind of suites in the database.

(3) An interbed suite consisting of two rock types is coded with "rock name 1>rock name
2". For example, a suite of feldspar quartz sandstone interbedded with siltstone can be
expressed as "fg>slt". In the database, two lithological codes connected with ">" are filled for
this kind of suites, with the code of the rock in a larger amount being placed before ">".

(4) A sedimentary rock suite consisting of three lithologic types of alternating layers is
coded with "rock name 1-rock name 2-rock name 3". For example, an alternating layer suite
consisting of feldspar quartz sandstone, siltstone, and calcareous mudstone can be expressed as
"fg-slt-cam". In the database, the three lithologic codes connected with "-" are filled for this
kind of suites.

(5) A sedimentary rock suite, which composed of three lithology, consisting of two
alternating layers and one interbed can be coded with "rock name 1-rock name2>rock name 3".
For example, a suite consisting of feldspar quartz sandstone and siltstone alternating layers
interbedded with calcareous mudstone can be expressed as " fq-slt>cam". In the database, three
rock codes are filled for this kind of suite, with the codes of two alternating layers being
connected with "-" and then the code of the interbed being connected with ">".

3.1.4 Presentation of Structures

Fault structures: express the properties and scale of fault structures with corresponding

line types, highlighting regional deep faults, ancient fault systems, and synsedimentary faults;

synsedimentary structures tend to be the areas where sedimentary minerals (especially
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hydrothermal deposits, exhalative/eruption sedimentary deposits, and non-magmatic
hydrothermal deposits) are formed and rich; comprehensively judge the kinematic
characteristics of faults based on the fault structural planes and the relative displacement of the
rock layers on the hanging wall and foot wall of faults, and confirm and present fault properties
according to the legends.

Fold structures: reflected by the variation characteristics of suites. It is unnecessary to add

axial traces of folds on a master map.

3.2 Corner Maps
3.2.1 Suite Histograms

(1) A histogram of a sedimentary rock suite: including chronostratigraphic units (system
and series), lithostratigraphic units (group, formation, and member), code, histogram/legends,
suite type, thickness (m), rock associations, mineralized alteration characteristics, and other
data items. Sedimentary facies or subfacies can be added if needed.

(D The column "Lithostratigraphic unit": referring to the sedimentary stratum
corresponding to the suite, which is expressed in Chinese. This column can be deleted where
there are no members.

(2 The column "Suite unit characteristics": describing relevant characteristics by suite
units.

(3 Code: taking "thd]b" (the suite b in the first member of Middle Nanhuan Datangpo
Formation) as an example. "Nh,d" represents the Middle Nanhuan Datangpo Formation, the
superscript number "1" represents the member, and the superscript lowercase letter "b"
represents the suite (a, b, ¢, and d denoting different suites). Where the formation is directly
divided into suites, the suite is coded "thdb ", without superscript number. Where there is only
one suite in the formation, the suite is coded "Nh,d™". Where there is only one suite in the
member, neither the superscript number nor the lowercase letter can be omitted and the suite is
coded "Nh,d'™".

(@ Histogram/legends: coloring the histogram/legends in accordance with the Standard
and Principle of Coloring in Geological Map (1 : 50 000) (DZ/T 0179-1997), with the patterns
and colors of the suite in the histogram/legends being consistent with those in the master map.
The suite patterns reflect stratigraphic lithology (the symbols of main mineral types shall be
marked for ore-bearing suites), and the suite colors reflect the formation eras of rocks.

(5 Suite type: referring to the suite name.

(© Thickness (m): the true thickness of the sedimentary rock suite, instead of the
proportion to the true thickness.

(D A lithologic association: listing main lithology, generally not more than three types. It
is unnecessary to list the thin interbeds (< 5 m) that have no prospecting significance.

Mineralized alteration characteristics: briefly describing mineral types and main
alteration types.

(2) A histogram of an intrusive rock suite: including geological age, characteristics of

suite units (codes, histogram/legends, suite types, lithologic associations, isotopic ages, and
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mineralized alteration characteristics), and optional rock genetic types and tectonic
environment.

(D Geological age codes: expressed with eras, periods, epochs, and stages.

2 The column "Suite unit characteristics": describing relevant characteristics by suite
units.

(3 Code: expressed with "rock code + era". For example, "yBK," represents Early
Cretaceous biotite granite suite.

(@ Histogram/legends: coloring histogram/legends in accordance with the Standard and
Principle of Coloring in Geological Map (1 : 50 000) (DZ/T 0179-1997), with the patterns and
colors of the suite in the histogram/legends being consistent with those in the master map. The
eras of intrusions are expressed with different colors. The lithology of intrusions is expressed
with formation patterns, with the structural and textural characteristics of the intrusions being
expressed as far as possible. The symbols of main mineral types shall be marked for ore-
bearing suites.

(5 Suite type: referring to the suite name.

©® A lithologic association: listing complete petromineralogical names including colors,
texture, structures, characteristic minerals, and basic names.

(D Isotopic ages: marking isotopic ages and dating methods.

Mineralized alteration characteristics: briefly describing mineral types as well as main
alteration types and their characteristics.

(3) A histogram of a volcanic rock suite: including lithostratigraphic units and
characteristics of suite units (codes, histogram/legends, suite types, thickness, lithologic
associations, mineralized alteration characteristics, isotopic ages, and volcanic edifices).

(D The column "Lithostratigraphic unit": including system, series, group, and formation.

2 The column "Suite unit characteristics": describing relevant characteristics by suite
units.

@ Code: taking "Klz3d" (the suite d in the third member of Lower Cretaceous
Zhangjiakou Formation) as an example. "K;z" represents the Lower Cretaceous Zhangjiakou
Formation, the superscript number "3" represents the member, and the superscript lowercase
letter "d" represents the suite (a, b, ¢, and d denoting different suites). Where the formation is
directly divided into suites, the superscript number can be omitted and the suite can be coded
"Klzd". Where there is only one suite in the formation, the suite is coded "K,z" ". Where there
is only one suite in the member, neither the superscript number nor the lowercase letter can be
omitted.

@ Histogram/legends: coloring the histogram/legends in accordance with the Standard
and Principle of Coloring in Geological Map (1 : 50 000) (DZ/T 0179-1997), with the patterns
and colors of the suite in the histogram/legends being consistent with those in the master map.
The eras of the volcanic rocks are expressed with different colors, the lithology and texture of
volcanic rocks are expressed with formation patterns, and-the symbols of main mineral types

shall be marked for ore-bearing suites.
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(5 Suite type: referring to the suite name.

(© Thickness (m): the true thickness of the volcanic rock suite, instead of the proportion
to the true thickness.

(D A lithologic association: listing main lithology, generally not more than three types. It
is unnecessary to list the thin interbeds (< 5m) that have no prospecting significance.

Mineralized alteration characteristics: briefly describing mineral types as well as main
alteration types and their characteristics.

) Isotopic ages: marking isotopic ages and dating methods.

10 Volcanic edifices: filling in main types of volcanic edifices, such as fissural volcanic
edifices, central volcanic edifices, composite volcanic edifices, and dome.

(4) A histogram of a metamorphic rock suite: including geological ages, lithostratigraphic
units, suite unit characteristics (suite type, thickness, metamorphic rock suite histogram, and
rock associations), isotopic ages and dating methods, mineralized alteration, protolith suites,
and metamorphism types.

(D Geological ages: including eras and periods.

(2 Rock mapping units: including groups and formations.

(3 The column "Suite unit characteristics": describing relevant characteristics by suite
units.

@ Code: expressed with "era + formation". For example, "Ar;¢™" represents the suite ¢ of
Late Neoproterozoic Taipingzhuang Formation.

(® Histogram/legends: coloring histogram/legends in accordance with the Standard and
Principle of Coloring in Geological Map (1 : 50 000) (DZ/T 0179-1997), with the patterns and
colors of the suite in the histogram/legends being consistent with those in the master map. The
types of protolith suites are expressed with suite patterns, with the structure and texture
characteristics of metamorphic rocks being expressed as far as possible. The formation eras of
metamorphic rocks are expressed with different colors. The symbols of main mineral types
shall be marked for ore-bearing suites.

(© Suite type: referring to the suite name.

(D A lithologic association: listing main lithology, generally not more than three types.

Mineralized alteration characteristics: briefly describing mineral types as well as main
alteration types and their characteristics.

@ A protolith suite: referring to a rock association of protolith recovered based on the
characteristics such as rock associations, petrogeochemistry, and accessory minerals.

(10 Metamorphism types: mainly including burial metamorphism, regional low-
temperature dynamic metamorphism, regional dynamic hydrothermal metamorphism, regional
medium-high temperature metamorphism, contact metamorphism, dynamic metamorphism,
and ocean-floor metamorphism.

3.2.2 Legends of Structures
Legends of structures-are used to express main structural styles in a map sheet, such as

deep faults, folds, normal faults, reverse faults, and ductile shear zones.
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3.2.3 List of Mineral Deposits

The data items of a mineral deposit include serial number, name, scale, type, and main
ore-bearing structures. Among them, the type refers to the type of mineral prediction. Refer to
the Technical Requirement of 1 : 50 000 Solid Mineral Geological Survey (DD 2019-02) for
details.

3.2.4 Mineralized Alteration

Spotted alternation is expressed with symbols, planner alteration is expressed with spotted
symbols along with lines, and ore occurrence (a mineralized point) is expressed with mineral
symbols.

3.2.5 Locations of Metallogenic Zones (Belts)

The metallogenic zones (belts) refer to the grade III-1V metallogenic zones (belts) that a
survey site belongs to. The classification criteria of grade III metallogenic zones (belts) across
China are described in the Technical Requirements of Research on Important Minerals and
Regional Metallogenic Regularity authored by Chen YC et al. (2010). Grade IV metallogenic
zones (belts) are stated in relevant results of provincial mineral resources potential evaluation.
Various conservation areas, if any, should be marked in the form of independent map layers.
The information such as the location of the map sheet, the locations and names of the main
mineral deposits, and important cities shall be marked in the corner maps of the metallogenic
zones (belts) in a concise and stratified way. Tables and legend areas should not be additionally
set in these corner maps.

3.2.6 Geological Sections

In general, 2—3 geological sections that are perpendicular to the strike of the major
structural features of a survey area shall be included. They shall run through typical deposits
and as many main mineral localities, main ore-bearing suites, and ore-controlling structures as
possible.

3.2.7 Entity Maps of Typical Deposits

The entity maps of typical deposits generally include the entity planes, entity sections, and
typical exploration line sections of typical deposits. The legends in the master map should be
adopted in these maps.

3.2.8 Map Responsibility Signatures

See Fig. | for the position and style of map responsibility signatures. Map signatures
include the organization undertaking map preparation, major mapping personnel, person in
charge of the organization, project manager, main personnel responsible for map compilation,

audit panel, data source, and map compilation date.

3.3 Contents on Maps of Trial Map Sheets

The mineral geological map of Panxin map sheet in Guizhou Province (Liu J et al., 2020):
focusing on sedimentary mineralization of Nanhuan manganese deposits; highlighting the
characteristics of the suites in uplift areas in the metallogenic system of ancient natural gas and
manganese deposits in rift basins, including the suites of leakage-cruption- central facies,

transitional facies, and marginal facies as well as cap dolomite suites. The palacogeographical
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map of tectonolithofacies is selected as a corner map.

The mineral geological map of Huangzhuguan map sheet in Gansu Province (Jia XX
et al., 2020): focusing on sedimentary mineralization. The mineralization of the clastic
sedimentary exhalative (SEDEX) deposits in the map sheet is limited to the faulted—artesian
basins controlled by syngenetic faults, and thus the Devonian sedimentary facies is presented
as a priority. The palacogeography map of lithofacies is selected as a corner map. In addition,
the mineralization involves postmagmatic hydrothermal transformation, and thus the newly
added structural outline corner map is of great significance for the final positioning of the
minerals formed from transformation.

The mineral geological map of Huaniushan map sheet in Gansu Province (Wang CN
et al., 2019): focusing on magmatic mineralization. The mineralization in this map sheet is
closely related to Triassic syenogranite and thus the characteristics of granite suites are
highlighted. The lithologic and lithofacies structural map of intrusions is selected as a corner
map.

The mineral geological map of Bazang map sheet in Gansu Province (He JZ et al., 2020):
focusing on magmatic-hydrothermal process. The deposits formed in this map sheet mainly
include medium-low temperature hydrothermal deposits and low-temperature telethermal
deposits. Most of them have concealed ore-forming rock masses but their ore-hosting
sedimentary suites show the characteristics of Si-Ca associations. Therefore, the characteristics
of calcified and silicified alteration are mainly presented in the master map. Meanwhile, the
comprehensive lithologic structural map is selected as a corner map.

The mineral geological map of Hongshi map sheet in Xinjiang (Wang FF et al., 2020):
focusing on volcanic mineralization. The deposits formed in this map sheet mainly include
marine volcanic exhalative sedimentary deposits and continental subvolcanic hydrothermal
deposits. Therefore, the contents on the mineral geological map mainly include volcanic
edifices; the associated fractures, subvolcanic rocks, and associated volcanic formations of the
volcanic edifices, and the contact interfaces between subvolcanic rocks and sedimentary rocks.
The lithologic and lithofacies structural map of the volcanic rocks is selected as a corner map.

The mineral geological map of Shiren Town map sheet in Jilin (Wang HJ et al., 2020):
focusing on metamorphic mineralization of all parts where Archean amphibolite suite and the
brecciaous dolomitic marble suite of Laoling Group contact with Qingbaikouan quartz

sandstone suite. The regional metamorphic suite-tectonic map is selected as a corner map.

3.4 Cautions for Map Compilation

(1) The suites that are related to mineralization and less than 50 m wide shall be presented
by amplification.

(2) For sedimentary rock suites and metamorphic rock suites, the strike of suite patterns
shall be consistent with the change of suite boundaries and the pattern colors shall not hide the
suite boundaries. Alternating layer suites and flysch suites are expressed in the form of
alternative presentation of their lithologic layers.

(3) Interbeds shall be expressed with different lithologic patterns plotted between the
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(4) In the case of areas related to volcanic mineralization, the crater range shall be plotted.

(5) In the case of contact metamorphic rocks, the contact metamorphic belts shall be

delineated using points and lines. Meanwhile, the dynamometamorphic rocks shall be

delineated synchronously with faults.

(6) The dikes that are confirmed to be irrelevant to mineralization may not be presented.

4 Database Building

Database building mainly involves map layers (Table 1) and databases.

The data tables mainly include:

(1) Data table of suite-tectonic map layer (Table 2).
(2) Data table of geological boundaries (Table 3).

(3) Data table of structural deformation zones (Table 4).

Table 1 Data table of map layer information

M - - -
ap layer no Specific map Spatial - Data Remarks
and name layer name characteristics table
1 Geographic Map layer of major Line None Directly referring to the
map layer administrative background layer of the
boundaries/borders digital mapping system
Map layer of major Point None
residential areas
Map layer of major Polygon None
planar streams
Map layer of major Line None
linear streams
Map layer of major Point None
geographical annotations
2 Suite- Suite-tectonic map layer Polygon Available Prepared based on geological
tectonic polygon entity file
map layer (_GeoPolygon.wp)
Geological (boundary) Line Available Prepared based on geological
line line entity file (_GeoLine.wl)
Tectonic deformation ~ Polygon Available Prepared based on
zone map layer (_TECOZONE.wp)
Fold map layer Line Available (_FOLD.wt) is newly added
Fault map layer Line Available Correlating attributes
according to FAULT after
extracting faults from
geological boundaries
Attitude element map  Point Available Referring to the map layer
layer _ATTITUDE.wt
Map layer of important Point Available Referring to the map layer
boreholes _DRILLHOLE.wt
Fossil sampling point ~ Point Available Referring to the map layer
layer _FOSSIL.wt
Isotopic age layer Point Available Referring to the map layer
_ISOTOPE.wt
3 Mineral map layer Point Available Referring to the map layer

_MINERAL_PNT.wt
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Continued table 1

M - n -
ap layer no Specific map Spatial » Data Remarks
and name layer name characteristics table
4 Decoratio Decorations Geological Point None Compiling formation patterns
nmap inside the annotation based on
layer master map and suite a_GEOPOLYGON.wt layer
pattern
Leader line Line None a GEOPOLYGON.wl
Dip, dip Point None a_GEOLINE.wt
angle, and
property of a
fault
Dip angle of Point None a ATTITUDE.wt
occurrence
Isotope Point None a ISOTOPE.wt
annotation
Cross- Line and point None a PROFILE.wla PROFILE.
section wt
Kilometer Line None FRAME.wl
grid
Decorations Index map Point, line, and None MAP_SHEET.wtMAP_SHE
outside the polygon ET.wIMAP_SHEET.wp
master map Legend Point, line, and None LEGEND.wtLEGEND.wILE
polygon GEND.wp
Suite Point, line, and None COLUMNAR_SECTION.wt
histogram  polygon COLUMNAR _ SECTION.wl
COLUMNAR_SECTION.wp
Cross- Point, line, and None CUTTING_PROFILE.wtCU
section polygon TTING_PROFILE.wICUTTI
NG_PROFILE.wp
Typical Point, line, and None TYPICALDEPOSITS.wtTYP
mining area polygon ICALDEPOSITS.wITYPICA
map LDEPOSITS.wp
Duty table Points None DUTY TABLE.wt
Others Point, line, and None Map title, scale, kilometer
polygon grid annotation, logo of the

China Geological Survey,

etc. OTHERMODIFY .wtOTH
ERMODIFY.wlIOTHERMOD
IFY.wp

(4) Data table of faults (Table 5).

(5) Data table of folds (Table 6).

(6) Data table of fossil sampling points (Table 7).
(7) Data table of isotopic ages (Table 8).

(8) Data table of attitude features (Table 9).

(9) Data table of important boreholes (Table 10).
(10) Data table of mineral deposits

(D Adopting trinity expression (mineral type, scale, and type of mineral deposits). It is

suggested to use 1 : 250 000 mineral resource potential evaluation sub-map and make

supplementation in existing system database.

(@Attribute structure: referring to the digital mapping results of MINERAL PNT.wt.

(3Data table of mineral deposit map layer (Table 11).
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5 Conclusions

(1) The mineral geological maps are prepared by mapping along with map compilation
based on the philosophy of "inheritance, development, reform, and innovation." This aim to
innovate the presentation of the contents on a map surface, highlight the main metallogenic
geologic blocks, metallogenic structures and structural planes, characteristics and indicators of
mineralization, and comprehensively and objectively express the characteristics of
mineralization and geological prospecting. This serves as a guide for a new round of mineral
geological survey and prospecting prediction projects initiated by the China Geological
Survey.

(2) Corner maps play a more prominent role in interpreting the master map. They
comprehensively reflect the types, eras and characteristics of ore-bearing suites in a map sheet.
The map series of typical deposits provide scientific bases for further prospecting.

(3) Objective, scientific, and reasonable mineral geological maps and detailed spatial data
provide support for the preparation of metallogenic regularity maps, mineral prediction maps,
and comprehensive information maps of resources and environment and provide basic
information for regional prospecting prediction.
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